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69402 . 604 

Method 

The present invention relates to heart failure and 
in particular to the use of a particular class of 
compounds for the treatment of heart failure. 

Heart failure, which is generally characterised by 
impaired cardiac function and exercise intolerance 
affects a very large number of people worldwide, 
particularly in the Western world. Heart failure and 
its complications are responsible for premature death in 
a proportion of sufferers and generally curtails the 
working life and range of activities which can be 
undertaken by the sufferer, as well significantly 
reducing overall quality of life. Heart failure is 
found in both sexes, young and old but is particularly 
prevalent in males and elderly or middle aged people. 

^He a r-t^f -a irl-uxe- may ^be— caused" -nutnlEJer^^'o' f^^ 

different underlying heart diseases. Heart diseases and 
events which may be a factor in causing heart failure 
include valvular heart disease, valvular stenosis, heart 
muscle disease, myocardial ischemia or infarction, 

_ cardiomyopathia_.and infiltrative, process -or. inflammatory 
process of either the muscle, endocardium or epicardium 
of the heart . 

As heart failure is a common and serious condition, 
sdgni-ficant - efforts have been made' by ~ the medical " * 
community towards developing treatments for heart 
failure. A successful treatment should improve quality 
of life, prevent or slow progression of cardiac 
dysfunction and prolong life. Non-pharmacological 
treatments include modified diets to reduce sodium 
retention and cause weight loss and exercise programmes, 
although there is a conflict between the need to improve 
ventricular performance which is aided by bed rest and a 
desire to improve exercise intolerance and maintain 
conditioning which is favoured by a moderate exercise 



regime. In some cases heart failure will be treated by 
surgical means including full heart transplantation. 

A number of pharmaceuticals are available for the 
treatment of heart failure and for the most part these 
fall^liriisti^^ 

reduction iri intravasculafr .:yol~u of 
-reducing interstitial fluid by allowing its' reabsorption 
, into the Vaiscular space. Furosemide and/or metolazone 
have been, used as diuretics in the treatmentv of heart 
fai'l ure but the lise .of these'' and other diuretics may 
l^ad to' an'N* undesirable' drop in -'intracellular- pdtiassium 
levels. Potassium levels should be monitored and 



Vi^s^e^i^a^ftaiOag "dr^aJ^^^a^be;; mse€a^ incSre^&i^g 
.s tC.c)'te^|is^oi^^ 

»t .o'^arifiilij^^^ s^^ 



caj%^i$:"ane^r Opytiit^aQ^ tire'^p^ami^i^^ will 
o fetSigi^iifr e gu^itr^eii^ is t r al^^iiOB o f ^a-nHsHa^^t em^a 1-^di^^^ or 

s u<s^fel^fa^«h^^«iSa!3ti^^^^ a n^ijta'«^e«i!p:#i%l^:a^^ 

'as isosorbide dinitrate. 

Treatment with a diuretic -and/or vasodilator may be 
supplemented by an inotropic drug such as digoxin, 
dobiuitamine or aminone . 

In addition, a patient suffering from heart failure 
may, in certain circumstances be prescribed 
antiarrhythmic drugs, ^-ad^renoreceptor blockers, 
ant*iGoa§flai/a^Eiit£<sV/*»M^^ #en|^3Dg^^tei^d^^ 
conmBm:fi^^^;j^^ A^S)1|. i nhi&b:|afej(3»;u 

WH*i*ire^ 1 a#"g^nmTTd3l^2?es^ fiil[l^)rl^t^&mm^^'Si l.^ata 

different patients will have different needs and 
successful treatment will often require administration 
of a range of complementary drugs. Adverse reactions by 
some patients to particular drugs and drug intolerance 



means there is a continuing demand for new drugs of use 
in the treatment of heart failure, as physicians strive 
to find the best drug or combination of drugs for each 
sufferer. Moreover, heart disease is so widespread that 
the public and doctors alike demand ever more effective 
methods of treatment which can provide a higher quality 
of life for longer periods. 

It has now surprisingly been found that 
administration of a Cortisol antagonist is effective in 
the treatment of heart failure and symptoms associated 
with heart failure. 

Thus, in one aspect, the present invention provides 
the use of a Cortisol antagonist in the manufacture of a 
medicament for use i^ the treatment of heart failure. 

'Heart failure' can be defined clinically as a 
syndrome of ventricular dysfunction accompanied by 
reduced exercise capacity. Typically, there is a 
— character ist-ic— pat tern -of - hemodynamic^,- > renal-^and .neural- 
responses . In effect, heart failure is the inability of 
the heart to pump blood at an adequate rate to fulfill 
tissue metabolic requirements or the ability to do so 
only at an elevated filling pressure. Heart failure 
typically results in an inability to drain away body 
fluid which may cause ascites (body fluid in abdominal 
cavity) , this often being observed in backward heart 
failure and when the. liver is swollen. Within this 
general definition, it is intended to include the 
following types of heart failure and Cortisol 
antagonists are suitable for use in treating all of 
these : 

Acute congestive heart failure, a rapidly occurring 
deficiency in cardiac output marked by venocapillary 
congestion, hypertension and oedema, usually pulmonary 
oedema . 

Backward heart failure, a concept of heart failure 
stating that imbalance of performance of the ventricles 
due to dysfunction of one results in a rise in pressure 



- 4 - 

.•behind that ventricle, with backward transmission of the 
increased pressure and consequent rise in venous 
pressure and distension. 

Cdngestive heart failure (CHF) , a clinical syndrome 
due . tx:^^eB:rvtt^diS^^^e.,;^ ch^ra^treris^dSbyj bre^astfai.^S'snfe!s^ ' 
aaad:- afeiioiOTaife- so#dctaB??!a;n^ waiit^^^ , of t^r^^ressitlting 

i Tr"'0!a^w:&^ TE!feh/:C oja.gg?s*^i on';^ma«^vvo c cua^'T i n t hr©g«9: ung s^r^b r.: 
p^ rtfepMei^isSL c i*r ctii a to: ont-^or^r b©^H~r: depeaid€£^ng*^^omwh'^ t Kfe^^ 
heart failure is right-sided or general . 

Diastolic heaart failure, heart failure due to a 
defect"- in ventricular filling ca.used by iari abnormality 
.in, jdiastoli*c function. 

Forwaird heart failure, a ,,concept. of he^rt failure 
that - empKastzes the inadeiguacy of cardiac^' output 
relative to body needs; oedema is attributed primarily 
t6:^:rena'l^.rejfer<^i^ axS^5ve^<|U'^ 
dis t eixi^i pn^sji &MGOi^ii0BV!:e^ f eaifeur^e^^ 

HSgh^^^^i^:^^ 

jt:fe^ V c ^l^i^acio^ 

bri skrfccd3:^e£ia:ai^^ ^bxrt ri's ^ 

beriberi, osteitis deformans or' sepsis. 

Left-sided heart failure ,^..left ventricular-failurey 
failure of adequate output by the left ventricle . despite 
an incre'ase ^in distending pressure-' andt-.in' end-'diastolic 
volume, with dyspnea, .orthopnea and other signs and 
symptoms of pulmonary congestion and oedejna . 

Ltow- output heart failure, heart failure in which 
cardi^jc oUatput.,.^is-:,dec.r^.as,e^ ag^iin- mp^.t-<^f.oj:;tQS-i*p^f^^ 
d±sea'se'i,i l,eajMsngctqs;rc:ll.n±ca»fe pf:'^.i:mgairedr^ 
pearl pfc$^#ar3fe. cisr:cu*la^fe*onr^an(igi^ ±Qn^ 
(cdld:;r .pal^:; e30flii:3eiSitgfe^ cy1^ms^^.T nasr«©.v^edsi^.ai:.set^ 
pressure) . 

Right -sided heart failure, right ventricular 
failure, failure of proper functioning of the right 
ventricle, with venous engorgement, hepatic enlargement. 
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and subcutaneous oedema; it is often combined with left- 
sided heart failure. 

Systolic heart failure, heart failure due to a 
defect in expulsion of blood caused by an abnormality in 
systolic function. 

A Cortisol antagonist is particularly well suited 
to the treatment of congestive, diastolic, low-output 
and right -sided heart failure. Thus, the treatment of 
these conditions represents a preferred aspect of the 
present invention. 

According to the New York Functional 
Classifications (Ganiats/ T.G. , Browner, D.K., Dittrich, 
H-C. in American Heart Journal (1998) 135: 5 Pt 1, 819- 
824) the severity of heart failure can be divided into 
four classes as follows: 

Class I - no limitation of physical activity: 
ordinary physical activity: does not. cause undue fatigue, 
-shor-tness-of—b-reat-h or palprtatron-;- - — - — — z—-- 

Class II - slight limitation of physical activity; 
such patients are comfortable at rest, ordinary physical 
activity results in fatigue, shortness of breath, 
palpitations or angina; 

Class III - marked limitation of physical activity; 

although patients are comfortable at rest, less than 
ordinaty activity will lead to symptoms; 

Class IV - inability to carry out any physical 
activity without discomfort": symptoms "of' congest ive 
heart failure are present even at rest. With any 
physical activity increased discomfort is experienced. 

Cortisol antagonists are suitable for the treatment 
of all classes of heart failure, particularly classes II 
to IV. 

By 'Cortisol antagonist' is meant any compound or 
agent which reduces production of Cortisol or 
circulating levels of biologically active Cortisol or 
which limits the biological effects of Cortisol by 
inhibiting Cortisol (glucocorticoid) receptors 
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competitively or non-competit ively , or in any other way. 
Thus a- "Cortisol antagonist " may broadly be regarded as 
. any compound or, agent which antagonises or inhibits 
(i.e. reduces or prevents) Cortisol activity. 

A 1 a r^i^^; nuratfeK^o f ag^5i^:s,r aB^kae^^^^ j, 
g Jpa c o c o^^^ i c a4:di^ r adiar^t^i oip^ 2^ i nii^aiteiiftsiS; to r- 

bin'^&g^:*:in humamitsf:-. SiSf^^mJTm'^r^^^^^ H.. e.fc. 

ar. A©t>aH*^syG4^^ Sdand-r (198'&^- TT^ 170 -^'17^1 ; 
Enkephalins and their synthetic analogues (Stubbs, W.A. 
et al. The Lancet (1978) 1225-1227); Opioids such as 
loperamide, commercially available under the trademark 
IMODIUM from* JanSsen Pharmaceutica N.V. ; the 
antihypertensive drug Clonidine (Slowinska-Srzednicka, 
J.'et ai: European Journal of Clinical Pharmacology 
(1988) 23. 115-121); Oxytocin (Legros, j.J. et al . 

kn.Qie7H a«:^Rm.48.6ir^or--RH^38.4:8«^^ availatoie-^f rx?rtp^R<^^ - 
Uciaf . 

of ■ „Gor^t^ SQ-t^. sprTt?he?jsi^:^^^ a'r t e g , 

eeoiiazis^ite^ (S^f^^ U^^Pt:^) , k^^-^c^pnazcarewa:^?^ 
( Ja^ s^e^Eisf* 6*^^;^^ )c a'ia;<^t hfetbs^ ma§^f ^ bet us^(^ a s 

Cortisol ■ antagonists according to the present invention. 
In theLTcase vof--econa2ole- and miconazole, -their " '~ ' 

derivatives being ' preferred . 

Preferred cbrtisol antagonists include' those 
compounds which inhibit the synthesis of Cortisol, 
either by reducing the production of Cortisol in. any 
form or which cause the production of a modified form of 
cprXis.oi^. which,, is , least-s^bi^ipg^e^ali^^ 

na:^ti^g^lly occAiiari-'lng^.car^ts^^ cc^^.s.o^... 
synt hes.i^*-^inh^*bsfct ors^^^ 11 act**- on t ftei^cort isp£fc :.s$aithfe,fei c%:: 
pathwa^*»^dn^!a .:wa^wh*ch^ '.a^^fcetrt^^the 
normal production of the other steroid hormones. 
Ketoconazole and its derivatives are preferred for use 
according to the invention and in addition, .isomers of 
ketoconazole are known and may be used, individually or 
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in combination (Rotstein et al . , J. Med. Chem. (1992) 
35, 2818-2825) . The Cis-2S,4R and Cis-2R,4S isomers are 
particularly preferred for use in accordance with the 
present invention . 

In the case of Cortisol antagonists which act via 
Cortisol (glucocorticoid) receptors, the antagonist will 
preferably have an effect on the receptors in the kidney 
and/or the heart. The binding affinity which an 
antagonist has for receptors in different organs may not 
be uniform and preferably the antagonist used in the 
present invention will have a comparatively higher 
binding affinity for the glucocorticoid receptors in the 
heart and/or kidney. 

The Cortisol antagonists for use according to the 
present invention have a sufficiently negative effect on • 
circulating levels of biologically active Cortisol or on . 
its biological efficacy to. cause a measurable and 

— si ? gnd~f-i"c^ag at^ 

associated symptoms. It is not expected that in all 
cases treatment will be totally successful but 
"treatment" according to the present invention should 
include improvement in one or more of the following 
areas: fluid retention including ooedema of lower limbs 
and fluid in the lungs, dyspnea, liver enlargement, 
heart rate, stroke volume, exercise intolerance and 
general physical and mental health. 

Further symptoms which often occur with heart - 

failure, whatever the cause," are enlargement of the 
heart and development of a fibrosis in the heart muscle. 
These morphological aspects of heart failure can also be 
treated successfully by administration of a Cortisol 
antagonist . 

Heart failure will be diagnosed when a patient has 
impaired cardiac function and exercise intolerance. All 
patients with heart failure, whether newly diagnosed or 
at a more advanced stage can be considered for treatment 
in accordance with the present invention. Treatment 
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with a Cortisol antagonist may be successful whatever 
the underlying disease which- has resulted in a diagnosis 
of heart failure. The observations which have resulted 
in the present' invention relate to the treatment of 

r ±sk«' £ ^^^^0s»sMwh^el^»ma^ ©liAa^snsii^ 



implications for untreated heart failure are serious, it 
.is beneficial to have available treatments specifically 
.^for heart failure and its associated- symptoms . 

Thus, in a^ -further aspect is provided a method of 
treating heart failure and its associatedj symptoms in a 
mammal which method comprises administering a 
pharmaceutically effective amount of a Cortisol 




admalfiiifl^S^ed^oi^^ ^ „ ^ 

Prfe*€§li?sS^^fe^i^ . 
byfi©25al^^0Aa^t^^^^ 

method'^^'of Improving cardiac function and reducing 

exercise intoler'ance-in-a mammai— which— method comprises 

administering a, pharmaceutically ef fectivfe- amoxant of a 
Cortisol antagonist to said imammal . 

Likewise, the invention provides the use of a 
Cortisol:, antagonist 'in the production of a meddcament 
for use .in improving cardiac function and reducing 
exe'rcis'se intbler^ince.- 

r eidaaq.tti:^Qn d n.#TliB*Pt*^:r^i5iieidfa^d ;^r«a i^ari nS(^^^a?fer^i n«5 aifeo'J?»e m 

by breathlessness and other signs of fatigue, cramp 
etc., primarily due to an inability of the patient 
suffering from heart failure to supply sufficient 
oxygenated blood to muscle and other organs and tissue. 



"4 
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It can be measured by a subnormal physical exercise test 
(Faggiano, P., D'Aloia, A., Gualeni, A. and Giordano, A. 
American Journal of Cardiology (1998) 15 81:4, 437-42). 

Compositions comprising a Cortisol antagonist as 
defined above are preferably formulated prior to 
administration. 

The present invention therefore also provides a 
pharmaceutical composition for use in the treatment of 
heart failure, said composition comprising a Cortisol 
antagonist together with at least one pharmaceutical ly 
acceptable carrier, diluent or excipient . The active 
ingredient in such compositions may comprise from 0.05% 
to 99% by weight of the formulation, more preferably 
0.1% to 1.0%. 

By "pharmaceutically acceptable" is meant that the 
ingredients must be comj^a'tible" with other ingredients * of • 
the composition as well ^s^ physiologically acceptable to 

-t-he"'-reG±pre ntr.- : — 'zzzi:zz:zzrzLrz:i - , 

The pharmaceutical compositions may be formulated 
according to any of the conventional methods known in 
the art and widely described in the literature. Thus, 
the active ingredient may be incorporated, optionally 
together with other active substances, with one or more 
conventional carriers, diluents and/or excipients, to 
produce conventional galenic preparations such as 
tablets, pills, powders, lozenges, sachets, cachets, 
-elixirs, suspensions, emulsions, solutions, syrups, 
aerosols (as a ^sdlid or in a li-gui'd"*medium) , ointments, 
soft and hard gelatin capsules, suppositories, sterile 
injectable solutions sterile packaged powders, and the 
like. 

Examples of suitable carriers, excipients, and 
diluents are lactose, dextrose, sucrose, sorbitol, 
mannitol, starches, gum acacia, calcium phosphate, 
aglinates, tragacanth, gelatin, calcium silicate, 
microcrystalline cellulose, polyvinylpyrrolidone, 
cellulose, water syrup, water, water/ethanol , water/ 



glycol, water/polyethylene, glycol, propylene glycol, 
methyl, cellulose, methylhydroxybenzoates , propyl 
hydroxybenzoates, talc, magnesium stearate, mineral oil 
or f atty^substances ^Siuch 'as hard^ fat or suitable 
mi3ct-ur.e;s'^the3Re;0iii^ ThejiieQm Sj^ Sii^t^^ 

ii3!©i1ffid{^|*itbas^^ ea3*&^*aii£^n 

ag#2^<te^M^..f !a^v'^tEMfi^ ais#Niti¥@i«rl ill^i^ TSl^M* 

compositions of the invention may be formulated so as to 
provide quick, sustained or delayed release of the 
^,active. ingredient after administration to the- patient by 
employing procedures well known in the art. 

The active agents are preferably formulated into 
tablets, each tablet containing - ai predetermined amount 
of active ingredient. 

S la i|trt ifeg|4^Q?^|P^ 
and ^Pili^^«^^355®^fVi^^ n ^^a Q^mm0H^(D^^ 

^^.l^^h^^^^ fii^^ W^l^p^^*^m^aitd©,t hers 

i n he: ^g^^smiiQ^^I!! Q40S^3>2^31?li^ 4 a ^c qgggjis^i anfes^gnd s t 
wloJts^hii^^ 1 
smaller, dos.es- during *the^ dSy. T;^ical" single doses will 
be "^fflri- Ae rfegioff of Aocf^^ "^administration may 

advantageously be at' around 10.00 p.m. when natural 
Cortisol levels are at their highest. 

Improvements in patients treated in accordance with 
the present invention may be seen immediately or .after 
some (e^.g. 2-4) weeks and treatment should normally be 
continued for 3 months or more, to achxeY^^rna::!^^^^^ 
be^K^feSSSftP' -A?^wi'«^h%iins^ it 

f omX'i^^^'^^^Q^iSS: M$Ntte€^^^sp%i&s»l^ S^iliSitEMPl (Soo^^ 

treatment may not necessarily be continuous and the 
optimum dose may vary during the course of treatment. 

Use of a Cortisol antagonist may be in place of or 
in addition to use of other drugs for the treatment of 
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heart failure. This may improve the efficacy of the 
overall treatment regime and/or reduce the amount of 
drugs required by the patient or enable the physician to 
cease administration of a drug which is causing 
undesirable side effects. 

As well as treatments which comprise the co- 
administration of a Cortisol antagonist and one or more 
other drugs for the treatment of heart failure, 
medicaments and treatments in accordance with the 
present invention may comprise more than one Cortisol 
antagonist. Treatment may involve administration of an 
antagonist which affects synthesis of Cortisol in the 
adrenal glands and also treatment with an antagonist 
which inhibits the activity of Cortisol at the receptor 
level . 

Thus, in a further aspect the present- invention 
provides a product containing (a) a Cortisol antagonist 
,a nd — ( b)— a-^sec ond— drug — Ce ...q — a- ~s e c ond- -agen t — e-f-f e c t-i-ve— i-n- 
t'He^ Er e~a t men t ~6 f "heart ' faiTiire) as a "conS ined 
preparation for simultaneous, separate or sequential use 
in the treatment of heart failure or in improving 
cardiac function and reducing exercise intolerance. 

Suitable ' second drugs_ qr_ ageiits *__include known 
drugs for use in the treatment of heart failure as are 
discussed above e.g. diuretics, vasodilators and 
inotropic drugs and also a second Cortisol antagonist as 
defined herein. ^ _ _ „ 

Where two or- more active agents are administered, 
they may be given simultaneously to the patient or times 
of administration may be staggered throughout the day or 
treatment cycle. 

The invention will be further described with 
reference to the following non-limiting Examples. 
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Example 1 

Subject 1 : A 44 year old man exhibiting the symptoms of 
heart > failure, including retention of body fluid 
manvi f esitsTedita s«im 

f iL^d##i nt^tte«t-l ^EigfS^j, Atis ®m< mc^^^eMS^^^BM&f:^^ 

i n:0are ajse d^^N^hefasE^t^^ n em^Q^^s^ms^nM-^iMB^!!^ 

Patient being treated for heart failure with lisinbpril 
(Zestril®) 

Treatment : 400 mg of a racemate of the Cis-2S,4R and 

*■ ■■- . -' 

Cis-2R,4S isbmers o# ketdconazole (Fungoral™ tfablets - 
Janissen-Cilay, ' Belgium) was administered; at 10.00 pm 
every , day for a 3 month .period . 




Re^^ms^SlS^^m^ i^iiL J^^«s*sa^ i on 

in liver transaminases 

S-ASAT?^duce#'irom^^t^ to. 0.30 /iKat/L 
S-AIAT reduced f rom 1 . 0 to 0.;39 /^xKat/L 

Dyspnea , ^ ooedema of lower limbs "and body fluid in the 
lujigs reduced. 

Physical health as measured by Ja subnormal phys i ca^X^.^, 
1 



Dose of lisinopril (Zestril®) could be reduced to half 
of original dose 



• ' * » 

Example 2 
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Subject 2 : A 63 year old woman exhibiting the same 
[true?] symptoms of heart failure as subject 1. Patient 
being treated for heart failure with furosemid (40 mg/ 
day) 

Treatment : As for Example 1 . 

Observations : Body weight reduced by- 4.2 kg. 

Heart rate fell from 74 beats/min to 60 beats/min. 

Reduction in liver size of 15% and in liver 
transaminases . 

S-ASAT ' reduced from 0.58" to 0.32 //Kat/L 
S-AIiAT reduced from 0.92 to 0.68 /zKat/L 

Dyspnea, ooedema of lower limbs and body fluid in lungs 
reduced . 

Physical health, as measured by a subnormal physical 
exercise test, improved by 20%. 

Dose of furosemid could be stopped within 6 weeks of 
commencement of treatment with ketoconazole . 



